b) Left: SEM figure of N7, with doubled amount of TBOT. Coatings were nonuniform and tended to aggregate because of large TBOT concentration. Right: the photo showed that filtrate was composed of titania colloidals which will exibit Tyndall effect.
(a) The phase evolution of VO2 nanorod particles after annealing at different air pressures and temperatures for 15mins in vacuum quartz furnace. Characters marked by rectangular box mean that the crystallographic structure of VO2 doesn't change at the pressure/temperature annealing condition.
(b) a, b, c, d are XRD patterns for samples N1, N2, N3, N4 annealed at different temperature and pressure. Conditions which marked within rectangles are favorable for our multifunctional composites preparation.
These figures clearly demonstrated a thickness-dependent annealing behavior. For rather thick sample N3 (100nm) and N4 (200nm), crystallization of the gel coating can be easily achieved at both low (48mtorr) and high (3torr) air pressure , whereas the thinner titania coated sample N2 (70nm) can only crystallize with pressure no less than 3torr, and for sample N1 with the thinnest coating (~20nm) no anatase peaks can even be clearly detected (which has been discussed in the main body). Oxygen is indispensible for the removal of the unhydrolyzed -OR groups and its diffusion will be the controlling process in low-pressure atmosphere in order to crystallize the titania. In relatively thicker samples, microcracks can provide a large amount of fast channels for the diffusion of O2, that maybe the reason why thinner coatings cannot get crystallized under low pressure (48mtorr) within the given time (15min). As regard to a single VO2 nanoparticle, taking the mean surface area as S0, mean volume as V0, density as ρ0, in that way, the total beam number and total surface area of a given m(g) VO2 seeds will be m/(ρ0*V0) and [m/(ρ0*V0)]*S0, respectively. For titania coating, the density and thickness uniformity may vary between different samples, even so, a not much precise but acceptable assumption can be put up as follows: the density for all titania coatings is the same as ρt, for a specific sample, there is a mean thickness d(nm), then we can get the following equation: d(nm)*[m/(ρ0*V0)]*S0*ρt=Mt, where Mt represents the total titania mass, which is a constant for all samples. So integrating all constants, the mean thickness d is inverse proportionally related with the VO2 seeds mass m with the simple formula: d=k*m-1, k=Mt*(ρ0*V0)/(S0*ρt). With the above analysis, we can get the the fit curve (blue curve) d=6*m-1 and this is in much accordance with both the experimental data. This result vice versa confirm that all titania species have nearly completely precipitated on the well-dispersed VO2 nanobeams, meanwhile, the coating distribution homogeneity is well controlled. This may result from the slow reaction rate by vigorous stirring and dropwise adding strategy.
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Here we can also do a simple calculation to evaluate the transformation ratio for the precursor TBOT to final TiO2 coating. In theory, with fully conversion, Mt=n(TBOT)*Mr(TiO2)=0.00145*80=0.1163g;ρ0=4.65g.ml-1;ρ0=4g.ml-1;V0=π*(Φ/2)^2*L;S0=π *Φ*L (Φ and L are mean radius and length of as-synthesized VO2 nanobeams), V0/S0=Φ/4=500/4(nm); then we have k=0.1163*(4.65/4)*(500/4)=16.9(nm.g), that is on the same order of magnitude of that in fit curve, but with a bigger value. That should be ascribe to the incomplete hydrolysis and deviation of the above postulates with real situation. 
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